Aim: Diabetic neuropathic pain is one of the pains which hardly respond to pharmaceutical treat. Today, various chemical and herbal compounds have been used to reduce pain. The aim of this study is to compare the effect of date extract and melatonin in preventing pain in diabetic rats. Method: To study hyperalgesia response and to compare the effect of date extract and melatonin in preventing pain, hot plate and tail flick tests were used. After prescribing single dose of streptozotocin to rats and approving their diabetes, treatment rats received date extract (4 ml/kg/day) or melatonin [10 mg/kg/day, intraperitoneally (i.p.)] for a period of 6 weeks. At the end of the sixth week, control and treated rats were examined by thermal pain response and explorative activity tests. Results: According to hot plate results, response time to thermal pain in treated group showed a significant decrease in comparison with the control group (P < 0.01). Prescription of date extract increased response time to thermal pain in comparison with treated group (P < 0.01), so that response time approximated to control group. Although melatonin approximated to the response time to control group, the significant difference was not observed among melatonin receivers and other groups. In the assessment of diabetic neuropathy on the explorative activity of rats in an open field behavioral test, total distance moved and rearing frequency were significantly decreased, while administration of date extract did also improve motor deficits induced by STZ. Conclusions: Findings of this study showed that date extract decreased thermal hyperalgesia and can prevent pain resulted from diabetic neuropathy.
Introduction
Neuropathic pain is one of the most common and painful symptoms of diabetic neuropathic pain which is present in both I and II types of diabetes [1, 2] . Neuropathy resulted from diabetes occurs mostly with hyperalgesia and allodynia [3] . Although several studies have reported destruction of nerves or changes in neurotransmitters release as the cause of changes in perceiving pain in diabetic patients, its exact mechanism is still unknown [4, 5] . Side effects of chemical drugs that used in decreasing pain cause increase using of herbal drugs; and this type of treatment has been taken into consideration. Some studies have shown that diabetes mellitus occurs mainly with chronic neuropathic pain, and oxidative stress plays an important role in emergence of most Neurologic and behavioral changes in diabetic patients [6, 7] . Therefore, studying the effect of antioxidants on releasing diabetic neuropathic pain is of great importance.
Concerning confirmed antioxidant effect, date extract [8] and melatonin [6, 7] can be regarded as the choices in reducing neuron damages and neuropathic pain resulted from diabetes. Melatonin reduces pain through connecting to MT1 and MT2 receptors [6, 9] and then reducing the production of cAMP [10] . Also, melatonin has been shown to activate opioid receptors indirectly and thus reduces the pain [11] . Melatonin can reduce pain in other ways including inhibiting cyclooxygenase and preventing the production of free radicals, and can be used as a drug for reducing neuropathic pain [12] .
Today, the powerful antioxidant effect of such food supplementary has been recognized. One of these foods supplementary is date which is of the Palmaceae family named "phoenix Dactylifera". It has antioxidant [13] and antibacterial effects; its effect on immune system has been recognized [14] . Due to sugar contents, vitamins, fatty acids and proteins, date is considered very important in human nutrition [15] . Regarded to its anti-pain effects in traditional medicine, it is used for backaches, rheumatic pains, cough and chest pain [16] . Regarding the anti-inflammatory, antioxidant and anti-pain effects of date extract and melatonin and concerning their roles in forming free radicals and cytokines, this study was carried out to determine the effect of date extract and melatonin in preventing neuropathic pains and also the probable anti-pain effect of these two materials after creating diabetes model in male rats.
Materials and Methods
This study was carried out on male rats of Sprague Dawley race weighting 200 -250 gram. During treatment period, the animals were housed under optimal laboratory conditions, maintained on a natural light and dark cycle and had a free access to food and water ad libitum. Animals were acclimatized to laboratory conditions before the tests. All experiments were carried out between 09:00 and13:00 h.
These rats were divided into four groups: First group consists of control animals, second, third and fourth groups consisted of diabetic animals treated with melatonin (10 mg/kg/day for 6 weeks, i.p.), date extract and vehicle (4 ml/kg/day, orally), at least 8 rats in every group.
Diabetes Induction Method
Diabetes induction was done by 45 mg intra peritoneal injection of STZ per kg, solved in citrate buffer 0.05M. Blood sugar measurement was done for diagnosing diabetes induction at the end of the first week after injecting STZ using tail's vein blood (by ACCU-CHEK-ACTIVE kit made in German Roche Company). The rats with blood sugar over 200 mg/dl were considered diabetic [17] . Slowing of sensory nerve conduction velocity and motor nerve conduction velocity, hyperalgesia and allodynia have shown to develop within the first month of the onset of hyperglycemia in STZ rats [18, 19] . Thus, in this study, to prevent neuropathic pain, melatonin (10 mg/kg, daily as intra peritoneal injection) and date extract (4 ml/kg, daily as gavage) were used for a period of 6 weeks, after rats were confirmed diabetic. Such as date extract group, vehicle group also received distilled water from the end of first week for a period of six weeks.
Pain Evaluation Method in Two Models of
Tail Flick and Hot Plate
Anti-Pain Response Measurement in Test Tail
Flick Tail Flick Test is one of the standard tests for measuring Analgesia amount. In this test, thermal light was shone to the end of tail of rats with intensity of 5 using tail flick machine (made by Spanish Lsi LETICA, model LE7406) and tail flick latency was measured from the light emission to take the tail (on second). To prevent tissue damage, maximum light mission to the tail was considered 10 seconds. For every rat, tail flick latency (TFL) was measured for three times and the average was reported as TFL. Between every test, rats were left free for half an hour [20] .
Anti-Pain Response Measurement in Test Hot
Plate Another tool used to measure sensitivity to pain was Hot Plate Machine (made by Spanish Lsi LETICA, model LE7406) which consisted of a 19 cm-diameter plate and a plexi glass wall with height of 30 cm. it heats up through electric resistance and is equipped with a timer and a thermostat. The plate thermal degree was adjusted on 52˚C ± 2˚C. Thermal pain response time was calculated from the beginning of test to the time when the animal started licking its front legs or jumping. Maximum time against thermal pain was considered 60 seconds [21, 22] .
Open Field Test
The horizontal and vertical activities of the male rats were recorded for a period of 5 min and then analyzed using Ethovision software [ At the end of each session, rats were removed from the open field and the experimental chamber was thoroughly cleaned with a damp cloth and dried [22] [23] [24] .
Drugs Preparation
To prepare date extract, fresh Phoenix Dactylifera was prepared from Bam Town Orchards, Kerman Province (South East of Iran), the kernel was removed and 100gr of date was immersed in 1000mL/distilled water for 48 hours. After that, it was mixed completely in a mixer and then the mixture was centrifuged in 4˚C for 20 minutes and with 4000 rpm. After sedimentation, the impurities existing in upper parts were used for gavage [25] .
Statistical Analysis Method
Data was presented as mean and standard error of mean (SEM). To study the statistical difference, analysis test and one-way ANOVA were used. In the case of significant, to study the difference among groups, Tukey post hoc test was used. P < 0.05 was considered as significant level.
Results

Study the Effect of Date Extract in Preventing Diabetic Neuropathic Pain in Hot Plate Test
In this study, reaction time to thermal pain decreased significantly in vehicle taking diabetic group in comparison with control group (6.97 ± 0.8 vs 3.7 ± 0.19, respectively, P < 0.01). Making use of date extract for a period of 6 weeks in gavage, increased reaction time to pain in Hot Plate test in diabetic rats with STZ in comparison with vehicle receiving diabetic group, (6.9 ± 1.2 vs 3.7 ± 0.19, respectively, P < 0.05), while no significant change was observed in reaction time to thermal pain in date extract group in comparison with control group (Figure 1 ).
Study the Effect of Melatonin in Preventing Diabetic Neuropathic Pain in Hot Plate Test
Unlike date extract, melatonin intra injection peritoneal for a period of 6 weeks didn't result in a significant change in comparison with vehicle group regarding reaction time to thermal pain, although reaction time to thermal pain in melatonin group was close to that of control group and a significant decrease was found in vehicle group compared to control group (Figure 2) . In Tail Flick Test, in reviewing tail flick time, no significant difference was observed among vehicle receiving diabetic group, melatonin and date extract. In both control and diabetic groups, all rats responded to thermal pain in less than 10 seconds and flicked the end of their tails from the painful environment. Making use of date extract and melatonin didn't result in a significant change in reaction time to thermal pain (Figures 3 and 4) .
Effect of Date Extract and Melatonin on Explorative and Anxiety Related Behaviors in Diabetic Rats
The open-field test was performed to examine locomotor activity and anxiety-related behavior [26] . Our results showed that STZ did alter some of the parameters evaluated in this test and date extract did have a moderating effect on changes induced by STZ. The rearing frequency (P < 0.001) (Figure 5(a) ) and total distance moved (Figure 5(b) ) were decreased in vehicle receiving diabetic group compared to control (P < 0.05) and date extract group (P < 0.05). There was no significant difference between control and other treated rats (P > 0.05). There was no significant difference in mobility, immobility and the time spent in center and periphery, indicating no difference in anxiety related behavior (data not show).
Discussion
In present study, long term consumption of date extract after induction and diabetes proof, showed that date extract can reduce hyperalgesia in response to thermal pain in diabetic animals in a time period similar to control conditions. Unlike date extract, melatonin didn't result in a significant change in comparison with vehicle group regarding reaction time to thermal pain, and it seems that protective effect of date extract is stronger than that of melatonin regarding preventing diabetic neuropathic pain. Environmental neurons damage resulted from oxidative stress in more than 60% of people with diabetes is recognizable [27] . Environmental neuropathy in the first steps co-occurs with increased activity of nervous fibers and interfered with natural sensitivity of nervous system to painful stimulus and created diabetic hyperalgesia [28] . In some studies, several therapeutic effects of date including strengthening immune-system, anti-bacterial properties [14] , anti-oxidant and anti-cancer features have been reported [13] . One of the main clinical complains of people with diabetes mellitus is hyperalgesia resulted from environmental neuropathy which affects the life quality of these people [28] . Therefore, balancing the pain of these patients is of great importance. Thus, study the therapeutic guidelines which can, by reducing oxidative stress conditions and anti-oxidant effects, result in decreased trend of neurons damage and can inhibit hyperalgesia will be very crucial. Melatonin [29, 30] and date [8] are among those materials whose anti-oxidant effects and presence of anti-oxidant materials have been proved.
In some studies, anti-pain effect of date has also been introduced and it has been shown that it can reduce backache and rheumatic pains [16] . Also, date has been shown to decrease LDL cholesterol and triglyceride [31] [32] [33] .
Locomotor activity was affected by STZ in the open field test, a decreased level of locomotion was observed in diabetic treated rats, and date extract did modify these alterations to some extent. This decreased locomotion might be due to the fact that STZ treated rats have pain and are weaker and their movement is impaired by this neurotoxic agent.
No exact mechanism has been recognized for antioxidant and oxidative stress reduction effect of date extract. However, these effects are related to date compounds. Compounds like polyphenol, anthocyanin, fla-vonoids phenolic acid as well as copper, selenium, zinc and magnesium and vitamin C can be probably responsible for these therapeutic and protective effects of date [8, 34, 35] . On the other hand, some studies recognized anticancer and anti-oxidant effects of date due to its inhibiting effect on lipid pre-oxidation and protein oxidation. Some studies have revealed that date, in vitro, can eliminate radicals of hydroxyl and super oxide [8, 13] .
In Tail Flick test, no significant difference was observed in all groups regarding response time to pain; however, in Hot plate test, melatonin increased latency time in response to thermal pain and reduced hyperalgesia so that reaction time to pain in this group approximated to control group, although it had no significant difference with vehicle group. Therefore, it seems that melatonin after diabetes induction for a period of six weeks could, like date extract, prevent diabetic hyperalgesia and increased response time to pain in a time like control group.
There are several studies about useful effects of antioxidants on performance and structure of nervous tissues. In his study, J. Podratz, et al. (2004) showed that presence of anti-oxidants is necessary for melatonin axon of neurons of posterior root [36] . In another study, it was observed that removing anti-oxidants of androgen like vitamin E in diabetic rats resulted in reduced performance of environmental neurons [37] .
Diabetic neuropathy in initial steps increased sensitivity of environmental sensory neurons and central neurons to pain stimuli [38] . In some studies, anti-pain effects from anti-oxidants in diabetic patients have been reported. Prescribing anti-oxidant U83836E is known to decrease diabetic hyperalgesia [39] . It has also been shown that vitamin E can, as an anti-oxidant, decrease neuropathic pains in diabetic rats [40] .
Some studies reported the significant effects of melatonin against oxidative stress in most tissues of diabetic animal [6, 7, 9, [41] [42] [43] .Consuming melatonin for a long time can prevent neuron degeneration and sensitivity of nervous system in diabetic rats through reduction of ROS surface and free radicals [6, 9] . Activating opioed recaptors [44, 45] , inhibiting cyclo-oxygenize and reducing the production of free radicals [6, 9] , melatonin can play a protective role against neuron damages resulted from devastating trends of diabetes.
To sum up, it seems that using date and melatonin in the first steps of diabetes induction (before neuron destruction and creating of diabetic neuropathy) can reduce neuron destruction resulted from diabetes and approximate the response threshold to pain which is reduced in diabetic neuropathy to normal situation. In this study, it was shown that protective effect of date extract is stronger than that of melatonin regarding preventing diabetic neuropathic pain.
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